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(54) 11-DEOXOGLYCYRRHETINIC ACID AMIDES USEFUL AS 
ANTIULCER AGENTS 

(711) We, PFIZER INC., a Corporation organized under the laws of the State 
of Delaware, United States of America, of 235, East 42nd Street, New York 17, State 
of New York, United States of America, do hereby declare the invention, for which 
we pray that a Patent may be granted to us, and the {method by which it & to be 

5 performed, to be particularly described in and by the following statement: — 5 
This invention relates to novel derivatives of glycyrrhetinic acid and to their use 
as antiulcer agents. More specifically, it relates to amide derivatives of lil-deoxogjy- 
cyrchetimc arid and its 3-aIkanoyt derivatives which are useful antiulcer agents wherein 
the amide is derived from ammonia, an alkanolamine, a dialkanolamline, a cyclic amine, 

10 a primary or secondary amine, an o>~hydroxyalkyl alkykne diamine, an <o-[bis{hydroxy- 10 
alkyi)] alkylene diamine, or an amino acid. 

Chronic gastric and duodenal ulcers, collectively known as peptic ulcers, are a 
common affliction for which a variety of treatments have been developed The treatment 
depends upon the severity of the ulcer and may range from dietary and medical (drug) 

15 treatment to surgery, A wide variety of drugs have been used to treat ulcers, tihe most 15 
recent of which to gain widespread attention is carbenoxolone sodium, the dJsodium 
salt of the hemisuccinate of glycyrrhetinic acid. It is reported to prevent formation of 
and to accelerate healing of gastric ulcers in animals, including humans, ("Carben- 
oxolone Sodium: A symposium," J. M. Robson and F. M. Sullivan, Eds., Butterworths, 

20 London, 1968). However, its use is accompanied by undesirable aldosterone-like side 20 
effects, such as marked anti-diuretic and sodium -retaining activity, and, oftentimes, 
potassium toss such that continued therapy with this agent often leads to hypertension^ 
muscle weakness and, ultimately, congestive heart failure, 

Carbenoxolone sodium is almost wholly absorbed in the stomach and is not 

25 . effective against duodenal ulcers except wfhen administered as a spedaMy formulated 25 
capsule which enables its transport to the desired site. 

A more effective treatment of peptic ulcers is therefore desirable. One which will 
effectively act upon ulcers in the duodenum as well as upon gastric ulcers without the 
need of special formulation and minimizes the aldosterone-iifce side effects of carben- 

30 oxoione is especMLy desirable. 30 
Glycyrrhetinic acid, esters, 3-acyioxy derivatives, sate and amides thereof are 
known to exhibit pharmaceutical properties, British Patent 628,443 (August tl4, 1963) 
reports glycyrrhetinic acid to be an anti-infl amimatory, analgesic and antipyretic agents. 
U.S. 3,070,623 (December 25, 1962) describes hemi-esters of glycyrrhetinic acid, 

35 including the hemisuccinate (adso known as carbenoxolone sodium), as anti-inflammatory 35 
agents. U.S. 3,070,624 (December 25, 1962) teaches basic esters of tfoe carboxy group 
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at the 20-posatkm. of glycyirhetmic acid which exhibit anti-inflaminattKy properties 
. and inhibit the action of steroids and steroidal metabolism. Anti-inflammatory and 
analgesic properties are reported for amino acid salts of glycyrrhetinlic acid in 
Japanese Patent 32798/69* published October 27, 1965. French Patent 215 

5 CAM/5544M, published July 19, 1968, discloses hypoglycemic activity for gjy- 5 
cyrrhetinic acid and its methyl ester. Sate of glycyrrhetimc acid and its hemwesters 
with talumiuium, zinc, bismuth and metals of groups II-A and VIII of the Periodic 
Chart of the Elements are reported in Belgian Patent 628,444, published February 4, 
.1963, to be of value in treating digestive disorders such as gastric acidosis, inflammation 

10 and ulcers. 10 
Amides of gfycyrrhetinic acid and its 3-acyl derivatives useful as aim'-infllammatory 
agents are described in a number of patents. Cyclic amides, e.g., the piperazine, N- 
acylpiperazides, N^arbalkoxypiperazides, are described in Belgian Platent 753,773, 
granted July 28, 1969, The N-<Wer alkyl)piperazides, piperidide and morpholide are 

15 disclosed in Japanese Patent 26,300/67, published December 13, 1967, flGA. 69, 15 
44067t, 1968). Additionally, simple amides, e.g., the diflfower dikytysubstituted amides, 
are described in this Japanese patent U.S. Patent 3,412,084 (November 19, 1968) 
teaches alkyl, cycloalkyi, aralkyH and aryl substituted amides of gjycyrrhetinic acid as 
well as heterocyclic amides thereof all of which are reported to be antt-inflammatory 

20 agents of low toxicity. Dialkyiminoaflkyl substituted amides of glycyrrhetimc acid are 20 
described by Adanm et aL, Zh. Obshch. Khim, 37, 1063— <65 (1967) (C-A. 68, 220&7q, 
1968). Alkylolamine condensates of glycyrrhetinic acid useful as anti-inflammatory 
agents in cosmetics are reported in Japanese Patent 83*2/67, published November 4, 

25 A variety of derivatives of $ycyrrrretinic acid and 1/1-deoxo^ycyrrherimc acid 25 

are described by Dean et d., J„ Pharm, Pharmac. 19, 682—9 (1967); includmg the 
hemi^ccinates of methyl gjycyrrhetinate, gjycyrihetinainidc and 11-deoxoglycyrr- 
hetinic acid; the 3Hacetyl derivatives of gjycyirhetitiamido-ortho- and traita^jenzoic 
acids; and N^gjycynhetmy^ arid). 

Various derivatives of M^eoxoglycynhetinic acids useful as intermediates are 30 
described by Ruzicka et d in Helv. Chim. Acta 20, 1271 (1937) and 22, 197 C1939): 
J*'* I Ant Chem Soc. 81, 1745 (1959) and DrefeM et aL, Ber. 94, 2015 
(1961): the acetyl, the methyl ester, the acetyl acid chloride, the acetyl methyl ester, 
the acetyl azide and the acetyl amide. 

Groen et aL, Acta. Med. Scand. SuppL 312, 745—748 (195=6) in a comparative 35 
tstudy of ^ pharmacologics* activity of the adrencortical steroids and glycyrrhetinic 
aad noted that in order to retain activity in either cfcss of compounds only a limited 
degree of structural variation is possible. They noted that ^the activity seemed 
An pendent °^ the presence of an M-keto group." Vinogradov et al, Kmm. v Estestn. 
40 Naukki Sb. 40-tf, 1965 <CA- 65, 6136c, 1966) reporfthe methyl ester of dl-dearo- 40 
^cyrrhetinic acid gave rise to a sharp increase in the excreti cm of water and so dram by 
the kidneys m dogs. In rats, H^ieoxoglycyrrhetimc relieved the action of deoxycorti- 
costerone, J 

lt hB fJ L0 ^ been . to™ 1 **** IWeoxoglycyrrhetinic acid amides of the famiulae 
43 below are effective antiulcer agents : 

45 
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wherein Ri is hydrogen, alkanoyl having from two to six carbon atoms or <o-carboxy- 
alkanoyl having a total of from four to five carbon atoms; 
R 2 is hydrogen, allkyl having from one to four carbon atoms or hydroxyalkyl 
5 having from two to four carbon atoms; 5 

R a is Ihydiogen, aJjkyl having from one to four carbon atoms, hydroxyalkyl 
having from two to four carbon atoms, wn(hydroxyattgte or 
[bil^ydroxylaOi^)ainino] alkyl both having from two to four carbon 
atoms in each alkyl moiety; or 
10 R 2 and R, when taken together with the nitrogen atom to which they are attached 10 
are pipenazino, N-aflkylpiperazino having from one to four carbon atoms 
in the alkyl moiety, N^w-hydrtKyalkyl^>ipera2ino having from two to four 
carbon atoms in the alkyl moiety, N^c^ihalkoxy)pipemino having from 
one to four carbon atoms in the alkoxy moiety, pyrrohdino, piperidino or 
15 2 3 6^dimethyJ(piperidino; with the proviso that when R 2 is alkyl or hydroxy- 15 

alkyt R, is other than *>^hydK>xyalkylamino)alkyi or <o- [bis{hydroxya5kyl>- 
amino]-alkyi; 
R 4 is hydrogen, 

alkyl Waving from one to four carbon atoms, 
20 hydroxymethyf, 20 

1- hyriroxyethyfl, 
mercaptomethyL, 

2- metfcyithioeoVt 

4-<or 5)-imidazoiyimethyl, 
25 benzyl, 25 

4-hydroxybenzyI, 
3,4-dihydroxybenzyl 3 
3,5^bromo^44iydroxybenzyl 3 
carboxy, 

30 caifoalkoxy having from one to four carbon atoms in the alkoxy moiety, 30 

<o-carboxyalkyl h aving from one to two carbon atoms in the alkyl moiety, 
<o-(carb^lkoxy)alkyl haying from one to four carbon! atoms in the alkoxy 
group and from one to two carbon atoms in the alkyl group, 
*>-arainoalkyl having from two to four carbon atoms in the alkyl moiety, 

35 <o-carbamoykIkyi having from one to three carbon atoms in the (alkyl 

ttnoiety; 

3- guanidinopropyl, 
3 -uradopropyi, or 
3-indoiyteethyl; 

40 K c is hydroxy, alkoxy having from one to four carbon atoms, amino or diaflkyj- 

^ amino having from one to four carbon atoms in each alkyl moiety; 
Also included in tMs invention are die phaxmacetrtically-acceptable alkali metal 
salts (e.g. sodium and potassium) of these compounds which contain at least one carboxy 
group; Le. those wherein R x is *>-carboxyalkanoyl or R 5 is hydroxy or R 4 is carboxy 

45 or wKarboxyailkyi; and the phaimaceuticaUy-acceptable acid addition salts of those 45 
compounds in which the amide moiety has a basic group such as those wherein R^ is 
u>^ydroxyalkylalrnino)alkyl, *>- [bis(hydroxyalkyi)aminoj alkyl or wherein R 4 is *>- 
aminoalkyL or 3-guanidinopropy3r and those wherein NR 2 R 3 is pipecazino, N-(*w- 
hydroxyalkyl)piperazino or N-aS^piperazino. Representative of the acid addition salts 
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are the hydrochloride, hydrobromide, sulfate^ phosphate, nitrate, acetate^ propionate, 
butyrate, citrate, gluconate^ tartrate, benzoate, succinate, maleate, maleate and fumarate. 

In addition to the alkali metal salts of thse compounds of this invention containing 
a carboxy group, salts wdlh mmb such as die alkaline earth metafc, especMly calcium 
and magnesium, and with alnrnininm, zinc and bismuth and metals of group VIH of 5 
the Periodic Chart of the Elements are also included 

The novel products of this invention, that is all compounds of formulae I and II 
except tfeose wherein R, is hydrogen, are prepared by acylation of the appropriate 
amine HMR2R3 or amino acid R^CHSJ^^CGR* reactant with an acid halide (chloride 
or bromide) of il^ieoxogSycyrrhetinic acid in which the 3-hydroxy group h suitably *0 
protected as, for example, by acylation with a monocarboxyUc acid, anhydride or acid 
halide, or with the acid chloride of a dicarboxylic acid half-ester. Protection of the 
3-hydroxy group is necessary to permit formation of the acid hailide of 11-deoxoglycyrr- 
hetinic acid. The acid (halides of the 3-acyl^lil-deoxoglycyirhetinic acids are prepared 
15 by treating the 3-acyl^l!l-deoxoglycyrrhetoriic acids with excess thionyl chloride or 15 
bromide at from about room tmperature to the boiling point of the thionyl haide 
land, subsequently, removing the excess thionyl halide. The favored acid (halides are the 
acid chlorides since they provide satisfactory yields of desired product. The favored 
protecting group at the 3-hydroxy group is acetyl since ft is easily removed by mild 
20 hydrolysis to regenerate the free hydroxy group. 20 
Compounds of the above formulae within R x is an <*>-carboxyalkanoyl group can be 
prepared from an alkyi ester thereof, preferably a methyl or ethyl ester, by means of 
ihthhim iodide in N^-dmaethylformamdde at the reflux temperature. This treatment, 
. of course, also hydrolyzes any ester group present in the amide moiety. Alternative^ 
25 an «>-carbobenzoxyalkanoyl derivative can be used in place of an *^arba%oxyaJkanoyil 25 
derivative. The benzyl group is easily removed by catalytic hydrogenation, <e.g., with 
palladium on charcoal. This procedure has the advantage of permitting retention of 
lalkjd ester groups in the amide moiety., 
™ • 7** 3-^1-H-d^oglycyrrhetinic acid amides thus produced, in addition to being 

30 ann-mnammatory and antiulcer agents, serve as intmnediates, particu'My for the 30 
production of haEtf esters with dicarboxylic acids. The 34iyroxy group produced on 
hydrolysis (is reacylated with a different acid (e.g., acid anhydride or hahdeY especially 
with a dicarboxylic add, to produce a half-est&r of the dicarboxyHc acid, e.g., a herni- 
succinate. 0 

35 When lie amide moiety (formulae I and II) contains an amino, hydroxy or 35 

mercapto group, such group must first be protected before acyfation of tins 3-hydroxy 
3" jL* 1 "^ coavenJenr protecting group is the benzyl group since it is 
™* 7 hj 5 0geil0iy f ls - . This J S rou P can be present in the KNRgR, or 

40 SdSda reacCant <* be "»t»duced into the 3^cylHll^e»xoglycyrihetmic 

The compounds described herein are effective antiulcer agents via the intraperito- 
neal and oral routes of admmistralian against gastric and duodenal ulcers. These pro- 
ducts not only accelerate healing of such ulcers but also prevent formation of ulcers and 
a* i„ gaS ^L T l ntpat m anima ^ indudmg humans, They can, therefore, be 

45 sadto be useful for the control of gastric and duodenal ulaasi The incidence of side 
effects, eg., isldosterone-IKke fluid retention and electrolyte disturbances, attendant 
S* 6 ^? of many of me compounds of this invention is id^vdytaTand is non- 
existent with some of them. Particularly valuable in mis respect are KSe-acetoxy^- 
*n S^iT J 2 " ™ " JO - oyi) - 4 -^2 - hydroxyethyl)pipei^uerN - ftSJ 

ethyl>mino] propyl] -3jfi'-«ceto X y-18^Wl2- e n^O-amide. J Y 

. ™ ^"fHc products of this invention can be admmistered alone or in combina- 
^Z^t,A ^ZTtTT* Came ? s f ected of the chosen route of admmis- 

55 i^lfE^* P^macenocal practice. For example, they can be administered 

55 oraHy in the form of tablets containing such exdpene as polyvmyhwrrolWonTa 
Gutow^regtstered Trade Mark, non-volatile, solid pdyefl^enTgS avaS>le 

SmHTt^ a one or m admixture with the same or eqmvS 

exapients. They may a&o be administered orally hi the form of elixirs or oiSsuspen- 
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sions vMdx may contain flavouring or coloring agents or be injected parentfcrally; that is, 
for example, intramusculaiiy or subcutaneously. For parenteral administration, they are 
best dsed in the form of a sterile solution which may be either aqueous such as water, 
isotonic saline, isotonic dextrose, Ringer's solution, or non-aqueous such as fatty oils of 
vegetable origin (cotton seed, peanut oil, corn, sesame) and other non-aqueous vehicles 5 
which will not interfere with the therapeutic efficiency of the preparation and are non- 
toxic in the volume or proportion used( glycerol*, propylene gjycol, sorbitol). Additionally 
compositions suitable for extemporaneous preparation of solutions prior to adnrinistraton 
may advantageously be made. Such compositions may include (liquid diluents, for exam- 
ple, propylene glycol, diethyl carbonate, glycerol, or sorbitol; buffering agents as well 10 
as local anesthetics and inorganic salts to afford desirable pharmacological properties. 

For both oral and intraperitoneal administration, a dosage range of from about 
150 mg. to about 300 mg. per day is effective. The dosage level can, with careful 
supervision, range up to as high as about two grams per day. Propylene glycol: is a 
suitable and convenient carrier or diluent for intraperitoneal use. Carbowax 6000 is a 
favored excipient for oral use Compositions contaning from about 50% to about 90% 
by weight of pojyvinyipyrrolidone or Oarbowax 6000 are especially effective for oral 
administration, Higher or lower amounts of excipent can, of course, be used bur 
appear to offer no advantages over these proportions. For intraperitoneal use, the poly- 
vinylpyrrolidone formulations are suspended in carriers such as water or in saline 
solution containing 1% carboxymethykdllulose and 0j1% Tween 80 (registered Trade 
Mark, polyoxyethykne ethers of partial esters of fatty acids and hexitol anhydrides 
derived from sorbitol], available from Atlas Chemical Industries, Inc.). The water soluble 
products of this invention are conveniently administered in water solution. 

„ I^e effectiveness of the products of this invention as lantiulcer agents is deter- 25 
mmed by the stressed rat assay as follows. 



15 
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Cold-Restraint Stressed Rat: 

Non-fasted female rats (Charles River C — D . strain) weighing 70— 
140 gms. are administered the drug or carrier (control animals) 
mtrapentonefally (in saline containing 1% carboxymerhylceHudofie and 30 
ai/o Tween 80) or orally (in water) three hours before! 
being lightly anesthetized with ether and taped in the supine position to individual 
sheets of plexiglass, (registered Trade Mark). After recovery from the anesthesia, the 

restrained animals are positioned horizontally in a refrigerator maintained at 10 12°C 

and three hours later sacrificed by cervical dislocation. The abdomen of each rat is 35 
opened, the pylorus clamped, the stomach inflated with saline via an oral tube, the 
esophagus clamped and the stomach excised The stomachs are placed in a 0.4% 
formaldehyde solution for approximately 30 seconds to harden the outer layers and 
faahtate examination. Each stomach is then cut open along the greater curvature 
and the glandular portion (hind stomach) examined for damage. The number of 40 
gastric erosions, their severity and the color of the stomachs is recorded. The Mann- 
Whitney-Wilcoxon rank sum test is used to compare the medium number of gastric 
erosions in the control group with the median number of gastric erosions in each drug- 
treated group to determine if they are statistically different (Dixon et «L "Introduction 
^Statistical Analysis," 3rd Ed., McGraw-Hill Book Company, New York, pp. 344— 45 

Results thus obtained with carbenoxolone (Drug A) and l-(3,tf-acetoxy-.l g/^olean- 
12-en-30-oyl)-4-(2-hydroxyethyl)piperazine hydrochloride (Drug B) are presented 
below. 
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TABLE I 



Antiulcer Activity in Stressed Rat Assay 



DrugO 


Carrier^) 


Routef) 


20 


30 


40 


60 


80 


160 


320 


640 


A 


distilled water 


P.O. 






No 




No 


No 


No 


No 


A 


saline 


LP. 


No 


Yes 


Yes 


Yes 


Yes 








B 


distilled water 


P.O. 






No 






No 






B 


saline 


LP. 


No 


Yes 


Yes 


Yes 


Yes 








50%B-50%PVP 


distilled water 


P.O. 






No 


No 


Yes 


Yes 






50%B-50%PVP 


distilled water 


LP. 






No 













(1) PW— polyvinylpyrrolidone 

(2) SaKne=saline solution containing 1% carboxymethylcdlulose and 0 . 1% Tween 80 

(3) P.O.=oraI; I.P.= intraperitoneal 



A significant reduction in gastric glandular mucosal lesions at 80 and 160 mg./kg. 
is obtained with drag B — PVP formulations via the oral route. Unformulated drug B 
is comparable to carbenoxolone via the intraperitoneal route, 
5 The effect of the products of this invention on renal excretion of water and 5 

electrolytes in rats is determined in the following manner: 

Rat Diuretic Assay: 

The water load (25 ml/kg.) or water load^xmtaining drug is administered orally 
to each of three groups of two rats. Urine is collected for 5 hours and the samples from 

10 each group are analyzed by standard flame photometric techniques for sodium and 10 
potassium content- Urinary volume (mI./kg./5 hr.), sodium excreted (mEq./kg./5 hr.), 
potassium excreted (mEq./kg./ 5 hr.), and the sodium^otassium ratio is calculated 
for each group. The sodium/potassium ratio is modified by raising the dmominator 
to the 1.3 power to yield a measure which is independent of the sodium/volume and 

15 potassium/volume ratios. Dose-response regression lines are calculated by combining 15 
data from all trials using water controls as zero dose. 
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Effect of Carbenoxolone and PVP formulated Drug B on the Renal Excre- 
tion of Water and Electrolytes and the Na/K Ratio in the Rat 





Carbenoxolone 


C(\0/ T\mi<« X} 

d\j% Urug b — 
50% PVP Formulation 


Volume (ml./kg./5 hrs.) 




(*) 


Na (mEq./kg./5 hrs.) 


w 


(t) 


K(mEq./kg./5hrs.) 


(t) 


(f) 


Na/K 




no effect 


[Na](meq./L) 


a) 


u 


[Kl(meq./L) 


1 1 1 





The number of arrows indicate the magnitude of the effect; brackets () indicate 
a non-significant effect 

In water loaded rats, with increasing dose, carbenoxolone causes a moderate 

5 decrease in urinary volume and sodium, a marked decrease in the sodium/potassium 
ratio and a marked increase in potassium concentration, a slight but non-significant 
increase in urinary potassium and a decrease in urinary sodium concentration. In 
contrast, formulated Drug B cased a moderate increase in urinary sodium concentration, 
a slight increase in potassium concentration, and a slight but non-significant increase 

10 in both urinary sodium and potassium and a decrease in urinary volume. It had no 
effect on the sodium/potassium ratio. The rate of increase in urinary potassium con- 
centration with increasing doses of carbenoxolone is signficantly greater than with 
formulated Drug B. The rate of decrease in urinary volume with dose is significantly 
greater with carbenoxolone than with formulated Drug B. 

15 Their effect on gastric acid output in pylorus-ligated (i.e. Shay) rats is deter- 

mined by the following procedure. 

Shay Rati 

Forty-eight hours before surgery female rats (Charles River C — D strain; 100 — 
140 gms.) are individually caged and taken off normal food Each animal is given two 

20 sugar cubes and water ad libitum to effect emptying of the stomach. Drug or carrier is 
administered intraperitoneally and three hours later, under ether anesthesia, the 
abdomen is shaved and opened along the linear alba. After exposing and ligating the 
pytorus, tlhe incision is dlosed and the anfrnat is returned to its cage and allowed to 
regain consciousness. Three hours later the animal is sacrificed by cervical dislocation, 

25 the abdomen reopened, the distal esophagus damped, and the sttimach excised. The 
stomach is cut open and the contents washed into a beaker with one ml. of deionized 
water. The volume of gastric juice is recorded following centrifugation. Excessively 
dirty (greater than 0.5 nfl, of solids) or bloody samples are discarded. The acidity of 
one M 4 of gastric juice is determined by titration with a standardized NaOH (OjlN) 

3U solution using phenolphthalein as an indicator and total acid output <>eqH + /100 gms. 
body weight/3 tours) is calculated. A non-paired t test is used to compare the means 
of the control and tested groups. Dixon et aL, Technometrics, X, 83 — 98, 1968.) 
Carbenoxo&me and Drug B at 40 mg./kg. body weight consistently reduced gastric 
acid output in the three hour Shay rat. At 80 mg,/kg., carbenoxolone, in contrast to 

35 Drug B, agnificantly decreased acid output in the Shay rat, N- [ 2-('2-hydroxyerhyi- 
amino)ethyij -3tP^cetoxy-15^1ean-12-ra-30-amide and N^-acetoxy-1^3-ofcan-tl2- 
en-30^yi)-I^hkridine, methyl ester exhibit no effect upon acid output in the Shay rat. 

The Mowing Examples are given for a better explanation of the invention and 
not for i&niting the scope of the invention. 
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EXAMPLE L 

N<2^Hydroxyetl^)-3^HydroxyHl8[)S-01eanHl2-En-3C^Aiiude 

A. 3£-HydroxyHl8l0-olem-12-en-3O-oic acid. 

Eightly grams (0j169 M) of 18^-gtycyrrhetinic acid in .1500 mL of glacial acetic acid 
is hydrogenated at 50°G using 20 g. of platinum oxide. The reaction is allowed to 5 
proceed for 3 hours at a pressure of 350 psi. Additional solvent is added to the reaction 
in an attempt to dissolve some of the product which precipitates. The cataflyst is 
filtered and thoroughly washed with chloroform. Concentration of the combined filtrates 
followed by recrystallization of the solid residue from acetic acid gives 35 4 g, 45 6°/ 
of ihe title product; m.p. 349°— 321°G Ruzicka et d., Hdv. Chun. Acta 20, 1271 10 
(1937) report tap. 330°C 

B. 3jp-A«ar^^li8j(S<)!Iean-12-en-30-oic add. 

To a sollution of 53.8 g. (0.120 M) of 3£^droxy-180-oleanjl2-en^OKMc acid in 615 
ml. of pyridine is added 615 mL of acetic anhydride. The reaction is refluxed for one 

15 hour, cooled and stirred at room temperature for twenty-three hours. It is acidified 15 
with 10% (hydrochloric acid and the resulting precipitate filtered and dissolved in 
chloroform. The chloroform solution is washed with water, dried over sodium sulfate 
and treate d with activated charcoal. Concentration of the solution gives a solid which 
is recrystaOized from methanol-chloroform to give 50.8 g., 85% of tfae acetoxv deriva- 

20 ^j^g 0 -^° C <^*^J-^-<^ 20 

G 3j8-Afxtaxy-il8|S-olean-12-en-30-oyl chloride. 

A solution of 42.0 g. (00843 M) of 3^-^ceto X y-.18^-olean-.12-en-30-oic acid in 400 ml 
of thionyl cMonde is stirred at 50°C. for one hour. The excess thionyi chloride is 
25 removed under reduced pressure and the residue recryscallized from methylene chloride- 25 
hexane to gjve 37.9 87% of the desired acid chloride; tap. 245.5°— 247.5°C 
Ruzicka et al, Hdv. OinuActa 22, 195 (1939) report tap. 248°— 25fl°G 

D. N-{2-Hydroxyethyl)^-act^^ 

„ A , of t . 10 - 45 «• f P202 M) of ^-acetoxy-l^-olean^l^-SOHoyl chloride in 

A aox.s ^ ^ thyl ? nc ™ lor, . de » added dropwise with stirring to a solution of 126 riL 30 
(2.02 M) of 2-aminoethanol in 55 ml. of methylene chloride. 

„, m J? e i reat ?^°trL s ,^?? d 5 TOom temperature for 17 hours and then washed 
successively wxm 10% hydrochloric acid, sodium bicarbonate solution and water The 

vt qo^S 0 7 ?? ? dned ? ver sodium s^ate and concentrated to dryness to give 10.8 g., 

35 98.5% of the intermediate acetate; m.p. 239°— 240°G 

E. Hydrolysis of Intermediate Acetate. 

rL J L^f / ^ m 15 -^f? * 100111 tonperature for eighteen hours and then con- 
m SZ?-£ dl ^ aadifiedwith lO% hydrochloric acid and extracted wiit methylene 
40 cMonde. The confined c*gtimc extracts are dried over sodium sulfate and concentrated 

S»&?aSS5Sg ° f ^ ~ H - ^ 754 * of the title amide 



45 



50 



55 



35 



40 



, . EXAMPLE H. 

mJZ - St ^ n J ° f 5 2a & & 0386 " M > rf Pip«a^e etfaanol in dOO mL of methyilene 45 
guoode* ladded dropwose with stirring 10.0 g. (a0193 M) of acid chloride (Example 
T^i^T EClp ^ ate approximately five minutes after the acid cnlcmde isadded. 

^no?^*!?^^ 1 *? j* ""^T^J? """^ temperature for 15 hours and then made basic 
wj 50% sodium hydroxide, The basic mixture is extracted with metnylenTcKlS 

^TT washed ^ """i d«ed over smhum sulfate and 50 

a f^! a,Ed Removal of *e solvent and recrystefct&nof the 

^, £ T^ aCe S ne .i ff0r t ? j15 6* 77 ' 6 % rf ^ titfe P«>ducTmT234^(S5°C 
««i,,t5l^£ D ^5 onde J alt . ,s P 1 ^ 3 " 4 by bubbling hydrogen chloride gas into a 
2hm£ 1 2? ^jwiuxm chloroform at 10°_15°G The salrfc^SaJrfbi 
SJSSS^ 311(1 11 fa from d^rofom-edtg 55 
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EXAMPLE HI. 

N- [3- [Bis-(2~HydnoxyethyI)Amino] Propyl] -3^-Acetoxy-l^-Oleaa- 
12-En-30-Amide 

A solution of 7.7 g. (0.048 M) of N-^-aminopropyl)diethanolambc in 50 mL of 
5 methylene chloride is treated dropwise with 10.0 g. (0.019 M) of 3i&acetoxy-I8 1 j3- 5 
olean~12-en-30-oyl chloride in 50 mL of methylene chloride. The reaction is stirred at 
room temperature for 3 hours and then made basic with 50% sodium hydroxide. The 
mixture is extracted with methylene chloride and the combined organic extracts washed 
with water, dried over sodium sulfate, and treated with activated charcoal The solvent 
10 is removed and the residue triturated with ether to give a solid which is lecrystallized 10 
from acetone yielding 7.8 g., 65% of product; m.p. 192°— 194°C. 

The hydrochloride salt is prepared according to the procedure of Example II but 
using methylene chloride in place of chloroform as solvent; m.p. 282° — 283 °C 

The tide compound is hydrolyzed to its 30-hydroxy derivative by the procedure 
15 of Example V— B. 15 

EXAMPLE IV. 

N- [ 3 -(2-Hydroxyethylamino)Propyl] -3#-Acet»xy~l &/?-Olean-12-En-30- Amide 
To a solution of 3.77 g. (0.032 M) of N^jS-hydroxyeth3i)-l,3-diamino-propane in 
50 mL of methylene chloride is added dropwise with stirring 7.0 g. (0.013 M) of the 
20 acid chloride of Example I — C in 75 mL of methylene chloride. The reaction mixture 20 
is stirred at room temperature for 20 hours and made basic with 50% sodium hydr- 
oxide. The methylene chloride layer is removed, washed with water and dried over 
sodium sulfate. Removal of the solvent and trituration of the residue with ether gives 
the product as a solid. Recrystallization of the solid from acetone affords 6.15 g., 
25 79.1% of product; m.p. 188°— 189°C. 25 

EXAMPLE V. 
H3t^Hydroxy-18.ff-01ean-12^ 

Hydrochloride 

A. l-(3i^-acetoxy-18ij?-olean-12-en-30-oyl)-4-methyipipera2ine 

30 To a solution of 10.5 g. (0.0202 M) of 3j#-acetoxy- 1 8 #-olean-l 2-en-3 0-oy 1 30 

chloride in 100 ml. of methylene chloride is added 4.1 g. (0.040 M) of 1-methylpiper- 
azine. The reaction mixture is stirred at room temperature for 19 hours and then 
washed successively with dilute hydrochloric acid, aqueous sodium bicarbonate and 
water. The organic layer is separated, dried over sodium sulfate and concentrated to 

35 give 10.9 g., 93.7% of the acetate; m.p. 198°— 200°C. 35 

B. Hydrolysis of the Acetate 

The acetate 8.0 g. (0.014 M) is stirred in 528 ml. of 10% KOH/MeOH at room 
temperature for 40 hours. The reaction mixture is then concentrated to dryness,, 
acidified with 10% hydrochloric acid and extracted with methylene chloride. The 
40 combined organic extracts are dried over sodium sulfate, concentrated to dryness and 40 
the resulting solid recrystallized from methanol yielding 5.2 g., 65.8% of the tide 
piperazide; m.p. 324°— 325°C 

EXAMPLE VL 
N-[2^2-Hydroxyethylammo)e^ 
45 To a solution of N^hydroxyethyl)eth)denediarriine 2.6 g. (0.025 M) in 50 mL of 45 

methylene chloride is added 5.0 g, (0.01 M) of 3 ( ^-acetoxy-18^-olean^l2-en-30-oyl 
chloride (Example I — C) in 50 ml. of methylene chloride over a period of 15 minutes. 
The reaction is stirred at room temperature for 4 hours and then made basic with 25% 
sodium hydroxide solution. The organic layer is separated, washed wtih water and 
50 dried over sodium sulfate. Concentration of the solution gives a solid which is recrystal- 50 
lized from acetone yielding 2.49 g, 42.5% of product; iap. 180°— 182°C. - 

The hydrochloride salt, formed by bubbling hydrogen chloride into a methylene 
chloride solution of the base, precipitates from solution. It is fiitered, dried and 
recrystallized from ethanol; m.p. 318°— 320°C. 
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EXAMPLE VIL 

A. The 3#-acyl- 1 1 ^eoxogiycyrrhetinic acid amides listed below are prepared from 
die appropriate amine HNRJta' and the appropriate 3jjB-aqd-ll^eoxo^ycyrrhetiriic 
add chlorides of Example I — C and Preparation A. = hydrogen and R,) by the 
procedure of Example VI. 




H 3 t W 3 



CH 8 CO 

CH s CO 

CH 8 CO 

CHgCO 

CH 8 CO 

CH 3 CO 

CH 8 CO 

CHgCO 

CH g CO 

CHgCO 

CH s CO 

CH 8 CO 

CHgCO 

CHgCHgCO 

CHgCHgCO 

CHgCHgCO 

CH 3 CH a CO 

CH 3 CH 3 CO 

CHgCH a CO 

CHgCHgCO 

CHgCHgCO 

CHgCHgCO 

CHgCHgCO 

CH 3 (CH,) 2 CO 

CH s (CH^gCO 

CHg(CHg) E CO 

CHgfCH^CO 

CHg^CH^CO 

CHgCCHygCO 

CHgfCH^gCO 

CHjCCHOgCO 



H 
H 
H 
H 

CH 3 
n-C 3 H 7 
H 
H 

CH 8 
C4H9 

CHgCH E OH 

CH a CH(OH)CH, 

CH S 

H 

H 

CH 3 
CH, 
H 
H 

CH. 

CgHg 

n-C 4 H„ 

(CHg) 8 0H 

H 

H 

CH, 
n-QH, 
H 
H 

CH, 
CgH 5 



CH S 
CgH 5 
i-CgH T 
n-C^Hs 
CH 3 
n-C 3 H 7 
(CHg) 8 OH 
(CHsDiOH 
CHgCH 3 0H 
CHgCHgOH 
CHgCHgOH 
CH t CH(OH)CHg 
CH s CH(OH)CH s 

n-C3H 7 

CH 3 

n-CsHy 

CH 2 CH 2 OH 

CH(C a H B )CH a OH 

CH 2 CH 2 OH 

CH 2 CH 2 OH 

CH 2 CH 2 OH 

(CKQ 8 OH 

H 

C& 
CH 3 

n-C t Hg 

CH 2 CHgOH 

CH a CH(OH)CHg 

CH a CHgOH 

(CH^OH 
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CHaCCH^CO 
CH^CH^CO 
CH 8 (CH. — 
CH 8 (CH* 
CK/CH.' 

ch2ch 2 

CHsfCHa, 
CHiCCH^CO 
CH^CH^CO 
CH^CH^CO 
CHJCH^CO 

ch1ch.xco 
ch s (ch5 4 co 

CHgYCH^CO 

CHsCCH^CO 

CHjCCH^CO 

CH 8 CO 

CH,CO 

CH 8 CO 

CH 3 CO 

CHgCO 

CHaCH.CO 

CII 3 CII 2 CO 

CK/CH^CO 

CH^CH^CO 

CH s CO 

CH s CO 

CH„CO 

CH,CO 

CH s CO 

CH,CO 

CH,CO 

CH,CO 

CH.CO 

CH,CH 2 CO 

CH,CHj^O 

CH,CHXO 

CH,CHjCO 

CH,CH x CO 

CH 3 CH 2 CO 

CH 3 CH s GO 

CH^CH&GO 

C^CHJgOO 
CH.CCHJ.OO 

CHjfCH^OO 
CH 3 (CH,) 3 CO 
CHjrCHJsCO 
CH^CH^CO 



CH 2 CH a OH 

H 

H 

H 

(CH^OH 

C2H5 

H 

H 

H 

CH 3 
CH 3 
H 

CH 2 CH 2 OH 
H 

(CH g ) 4 OH 
CH 3 
H 
H 
H 
H 
H 
H 
H 
H 
H 



CH 8 CH a OH 
H 

C 2 H 5 

(CHAOH 
(CH^sOH 
(CH^OH 
H 

i-C 4 II 9 
C*H 8 
n-C 3 H 7 

CH,CH 2 OH 
CH 2 CH 2 OH 
(CH^OH 
(CH^OH 
CH 2 CH a OH 



(CH^NHlJCH.^OH 
(CH 2 ) 8 N((OI.,) 4 OH) 2 
(CH 2 ) 1 N(CH 2 CH 2 OH) 2 
(OT^NI^CII^OH 
(CH 2 ) 3 NH(CH 2 CII 2 OH) 
(CH 2 ) 4 N(CH 2 CH 2 OII) 2 
(CH^sNCCHaCHjCH^BO. 
(CH 2 ) 2 NH(CH 2 ) 4 OH 
CHCH 2 NHCH 2 CH 2 

CH 2 CH 2 N(n-C 1 H 9 )CH 2 CH 2 

CH B CH 2 N[(CH. J ) 4 OHlCH a CH 2 

CHjCH^COOCaisKMiiCH. 

CH 2 CH 2 N(COO-n-C,H 7 )CH t CH 2 

CH 2 CH 2 CH 2 CH 2 

CH 2 CH 2 CH a CH i ,CH J! 

CH(CH 3 )CH 2 CH 2 ai 2 CH(CH3) 

CH 2 CH 2 NHCH 2 CH 2 

CH 2 CH 2 N(CH :i )CH 2 CH 2 

CH 2 CH 2 N(CH 2 CH 2 OH)CH 2 CH 2 

CH 2 CH 2 N(COOCH 3 )CH i ,CH. i 

CH 2 CH 2 CH 2 CH 2 

CH»CH 8 CH 2 CH 2 CH S 

CH(CH 3 )CH 2 CH ! CH 2 CH(CH3) 

CH 2 CH 2 NCCH3)CH 2 CH 2 

CH 2 CH £ N(CH 2 CH a OH)CH 2 CH 2 

CH 2 CH 2 CH 2 CHj{ 

CH 2 CH a CH 2 CH E CHo 

CH 2 CH 2 NHCH 2 CH 2 

CH 2 CH 2 N(i-C 3 H 7 )CH 2 CH 2 

CH 2 CH 2 N(CH 2 CH a CH 2 OH)CH 2 CH 2 

CHaCHaNfCOOCaHsJC^CH. 

CH 2 CH 2 N(n-C 8 H 7 )CH 2 CH 2 
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CH^HaNCCOO-n-C^CHaCHa 






CHoCHgCiHgCHj 


t 


XT 
XX 




CH„CH 2 N(CH s CH 2 OH)CH 2 CH 2 






CHaCHjjNfCHjCHaOHJCH^a 




H 




CH(C 2 H 5 )CH 9 OH 


CH 3 co 


H 




CH(CMg)CH(OH)CH 3 




H 




OH2CH2OC7H7 




H 






ppr pn 


H 




(CHgJ^OCjHy 


CH 3 CO 


CH^CHgOC^Cj 


CH^CHgOQHy 


CH3CO 


CHaCWOaHJCHo 


CH 2 CH(OC 7 H 7 )CH s 


CH3CO 


CH 3 




CHaCHaOQ^ 


CH3CO 


C 4 H 9 




CH2CH2OC7H7 


CH 3 CH £ CO 


H 




CH2CH2OC7H7 


CHsCHjCO 
CHgCCH^^O 


(CH^OCjH, 


(CHa)30C7H7 
CHgCHgOCyH ? 


H 




CH^CH^CO 


CjjHs 




(CH^OC^Hy 


CH 3 (CH 8 ) 3 CO 


H 




(CHgJgOQHf 






(CH^OCyHy 



The last thirteen esters tabulated above are only intermediates and not final 
products. 

B. Hydrolysis of the 3-acyloxy groups of the above compounds according to the 
5 procedure of Example V — B provides the corresponding 3 -hydroxy derivatives. 



EXAMPLE VIII. 
Hemisuccinate of N-(2-Hydroxyethyl>3,^ 

A. ^-(/J-Carbomethoxypropionylosy)- 1 8[#-oIean- 1 2~en-3 G-oic acid 

A solution of 11-deoxo^ycyrrfaetinic acid (5.0 g.) in pyridine {20 ml.) is treated 
10 with a solution of ^-carboniethoirypropionyl chloride (3 ml) in pyridine (50 ml.). The 
reaction mixture is allowed to stand for four days then then poured into water (100 mi.). 
The product is extracted with ether (3 x 250 mL), the combined ethereal extracts dried 
(MgSO^) and evaporated under reduced pressure. The residue is recrystallized from 
methanol-water. 

15 Similarly, the corresponding 3ii8^7^arbome^oxyburyryloxy)^erivarive is pre- 

pared substituting Y^arbometlwxyburyryi chloride for ^-carbomethoxypropionyl 
chloride. 

B. A solution of 3J3-(fi ^arbomethoxypropionyloxy)-'! 8{^-olean- 12-en-3 0-oyl chloride 
(11.54 g., 0.02 M, prepared from the precursor acid by the procedure of Example 

20 I — C) in methylene chloride (75 mL) is added dropwise with stirring to a solution of 
2-ammoethanol (2.0 M) in methylene chloride (50 mL) and the mixture stirred at room 
temperature for 17 houus* It is then washed successively with 10% hydrochloric acid, 
sodium bicarbonate solution and water and dried (Na 2 S0 4 ). The product is recovered 
by removal of the solvent under reduced pressure. 

25 C. Hydrolysis of the ester is accomplished by treating a solution of the ester in 
N^-dimietirylformarnide (15 mL/LO mM of ester) with lithium iodide (1.0 g./1.0 mM 
of ester) under reflux for 12 hours. The reaction mixture is cooled, poured into water 
and the product recovered by nitration if solid or by extraction with methylene chloride. 
In this manner, the hemisuccinate and hemiglutarate esters of the amides of Exam- 

30 pies I — VTI are prepared by substituting the appropriate 3t0Karbomethoxyalkanoyloxy- 
ll^eoxo^ycyrrhetmic acid chloride for the 3^-a^Q^oyioxy-ll^eoxo-gJycyrrhetinic 
acid chloride of the Examples. 
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EXAMPLE DL 

N-(3iS-Acetoxy-18.0-Olean-12-Ea-3O-Oyl)L-Histidine Methyl Ester 
A solution of 15.0 g. (0.0291 M) of 3j&-acetoxy-18tff-olean-12-ca-30-oyl chloride 
in 75 mL of methylene chloride is added dropwise to a hazy sohition of 7.04 g. (0.0291 

5 M) of L-Mstidine methyl ester dmydrocMoride and -113 g. (0.0872 M) of N,N-diiso- 5 
propylethylamine in 175 ml of methylene chloride. The reaction mixture is stirred at 
room temperature for five days and then washed with water, treated with activated 
charcoal and dried over magnesium sulfate. Concentration of the solution leaves an oily 
solid which is crystallized with hot methanol and, subsequently, recrystallized from 

10 chloroform-methanol to give 5.6 g. of unidentified by-product; m.p. 262° — 263°C, 10 
and impure product. The impure product is recrystallized from chloroform-methanol 
yielding 11.57 g., 61.5% of the title product; m.p. 207°— 209°C. 



EXAMPLE X. 

Repetition of the procedure of Example IX but using the appropriate amino acid 
15 in place of L-histidine methyl ester dihydrochloride and the appropriate 3j£-acyi-ll- 15 
deoxoglycyrrhetinic acid chlorides affords the following compounds. Sufficient N,N- 
diisopropylethylamine is used in a given reaction to neutralize the add (HQ) by- 
product plus any acid introduced with the amino add reactant. 




R A R 5 

CH 3 CO H OCH s 

CH 3 CO CH 3 OC 2 H 5 

CH3CO C*H 5 OCH3 

CH3CO CH 2 CH(CH 3 ) 2 NH 2 

CH s CO CHopH (Kn-C^Hj) 

CH 3 CO CH(OH)CH s OCH 3 

CH3CO CH 2 -4-(or5)-Ini* OCH 3 

CH3CO C 6 H 5 -CH 2 OCJ&s 

CH3CO 4-HOC 6 H r CH 2 OCH3 

CH s CO COOCgH 6 ocyKg 

CHgCO COO-n-CaH, 0-(n-CgH 7 ) 

CH 8 CO CH 2 COOH OCH s 

CH3CO CH 2 COOH NHo 

CH3CO CH 2 CH 2 COOH OCoHs 

CH3CO CH^CHaNH, OCH 9 

CH 8 CO CH. ~ OH 

CH 8 CO (CH^NHa OCH 3 

CH3CO CH a CH a CONH 2 OCHo 

CH3CO CH E CONH 2 OCaH 5 

CH 8 CO (CH a ) 3 NHC(=NH)NH 8 NHo 

CH3CO (CH 2 ) 3 NHC(=NH)NH S1 OCH 3 

CH3CO (CH^oNHCONHj, 0CH s 
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15 



20 



25 



CH 8 CO 
CH 3 CO 
CH s CO 
CH 3 CO 
CH s CO 
CH 8 CO 
CH 3 CH 2 CO 
CH 2 GH £ CO 
CH 3 CH g CO 
CH 3 CH £ CO 
CH 3 CH 2 CO 
CH 3 CH 2 CO 
CH 3 CH 2 CO 
CH3CH a CO 
CH 3 CH 2 CO 
CH 3 CH £ CO 
CHsCHsjCO 
CHsCCH^CO 
CHsCCH^gCO 
CHsCCH^CO 
CHs(CHi) a CO 
CHBCCHOisCO 
CHsCCH^CO 
CHsCCH^sCO 
CH,) 8 CO 
'CHs) a CO 
CH 3 ) 3 CO 
!CH,) 8 CX) 
CH,) 8 CO 
ICH^CO 
CH^CO 
CH^CO 

ch^co 



CH, 

CH; 

CH, 
CH 
CH 
CHi 
CH. 
CH, 
CH. 



CH^indolyl) 

CH 8 
H 

CH^OH 
CeH 5 CH 2 
(CH^iNHj 
H 

CH 2 SH 

n-C 4 Hg 
CH 2 OH 

CH 2 -4-(or5)-Im* 

3,4^HO) 2 C 6 H 3 -CH 2 

(CH^sNHCONHg 

CH 2 CH 2 CONH 2 

CH 2 CH 2 NHo 

CH 3 

COO-Cn-CtHj) 

COOC s H $ 

CgH 5 CH 2 

S^-Br^HOCeHg-CHj 

n-C 3 H7 

CH 2 -(3-iiidolyl) 

CH 2 CH 2 COOCH 3 

CHaCHaCOO-ii-QH 

GHjCOOCaHg 

CH a COOCH 8 

CH(CH 3 ) 2 

H 

CH2CH2SCH3 



OCH, 

NCCH^j, 

NH B 

N(CHs) 2 

OCJH 5 

OCH, 

OCH, 

NH 2 

OCH, 

0-(n-C,H 7 ) 

OCH, 

N-(-tC3H 7 ) s 

OCH, 

OCjjHg 

N-Cn-CsH,^ 

OCH, 

Ofr-C^) 

OC.H. 

NH 2 

OCH, 

NH 2 

N-(C a H,) 8 

OCH, 

O-n-C-H, 

OC,H 5 

NH, 

OC 2 H 5 

OC 2 H 5 

N(n-C 4 fy 2 

N(CH S ) 2 



* Im=imidazolyl 

Hydrolysis of the above products as described in Example V — B affords the 
corresponding derivatives wherein Ri is H, and all ester and amide values of R 4 and 
GOR 5 are converted to carboxy. 

EXAMPLE XI. 5 
Hemisuccinate of 1^3£-Hydroxy-18i#-01ean-12-En-3 0-OyI)-4-Methylpipera2dne 

The product of Example V (0.01 M) is dissolved in dry pyridine (30 ml) and a 
solution of succinic anhydride (0.012 M) in dry pyridine (10 ml.) added, followed by 
dry trieth ylarnin e (5 ml). The mixture is heated on a boiling water bath for ten hours 
and then poured into excess dilute hydrochloric acid and ice. The product is filtered 10 
off and washed with water. It is then dissolved in chloroform, the solution repeatedly 
extracted with dilute hydrochloric acid followed by water. The chloroform solution is 
then dried (Nla 2 S0 4 ) and evaporated to give the product 

In like manner, the hemigjutarate is prepared substituting glutaric anhydride for 
succinic anhydride. 15 

Repetition of this procedure but using the products of Example VTI which contain 
no hydroxyalkyl group in the amide moiety affords the hemisuctinates and hemi- 
ghrcarates of the compounds. 

EXAMPLE XH. 

N- [3^-(ff-CarbomethoKypropionyloxy)-l 8iff--01ean- 12-En-30-Oyl)Serine J 20 
Methyl Ester (intermediate) 
A solution of 3i#Hjtf-<^rbomethoxyp^^ chloride 
(11.54 g., 0.02 M), Le. the methyl ester of the heniisuccinate of llnieoxoglycyrrhetinic 
acid chloride, in methylene chloride (75 ml) is added dropwise to a solution of serine 
methyl ester (2.38 g., 0.02 M) and N,N^sopropykthylamine (2.58 g., 0.02 M) in 25 
methylene chloride (150 ml). The reaction mixture is stirred for five days at room 
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temperature and then washed with water, decolorized with activated charcoal and dried 
over magnesium sulfate. Concentration of the solution affords the product 

Repetition of this procedure but using 3.^-(7-carbomethoxybutyryloxy)-l 8/1^-olean- 
12-en-30-oyl chloride as the O-acylating agent provides N-fS^-Cy-carbomethoxy- 
5 butyryloxy)-18^-olean--12-en-30-oyl)serine, methyl ester. 5 

EXAMPLE XIIL 
N-[3jJ?^-Carboxypropionyl)-18iff-Olean-12-En--30-Oyl] Serine 
The title dimethyl ester product of Example XII (0.659 g., 1 mM) in N,N-di- 
methylformamide (75 ml) is treated with anhydrous lithium iodide (10 g.) and the 
10 solution heated at reflux for 12 hours. The reaction mixture is cooled, poured into 10 
water and the product recovered by filtration or by extraction with methylene chloride. 

Similarly, the remaining diester of Example XII is hydrolyzed to the corres- 
ponding product N-t3j5-(7-carboxybutyryloxy)-18^-oleaii-12-en-30-oyl] serine. 

EXAMPLE XIV. 

15 N-t3^^Carboxypropionyloxy)-18|S , -01ean-12-En-30-Oyi] Lysine 15 

The procedure of Example XII is repeated but using the e-carbobenzoxy deriva- 
tive of lysine methyl ester in place of serine methyl ester. The product thus obtained 
is taken up in ethanol and treated with hydrogen in the presence of 5% palladium on 
charcoal to remove the protective carbobenzoxy group. Filtration of the catalyst 
20 followed by removal of the solvent gives the methyl ester of the hemisuccinate. 20 
Hydrolysis of the dimethyl ester according to the procedure of Example VIII — C, 
using, of course, twice the proportion of lithium iodide produces the title product. 

EXAMPLE XV. 
N- [ 3j8^Carboxypropionyloxy)l^-01ean-l 2-En-30-Oyl 1 
25 Glutamic Acid, Methyl Ester 25 

Following the procedure of Example VIII — -A, but using jff-carbobenzoxy pro- 
pionyl chloride produces 3/?^^rbobenzaxypa^ionyloxy)~l 8i^olean- 1 2-en-30-oic 
acid. The acid chloride is then prepared by the procedure of Example I — C. 
Methyl y-ammo^y-c^rbobenzoxy-butyrate, 

30 QH 7 OOC^H(NH 2 >»4^OT r --COOCH a , 30 

is then treated with the above-produced acid chloride by the procedure of Example XII 
to give the dibenzyl ester of the tide product. 

The benzyl groups are removed using hydrogen, 5% palladium on carbon in 
ethanol according to Example XIV to give the tide product 

35 EXAMPLE XVI. 35 

N-[3ij^^Carboxypropionyloxy)-18^-Olean-12-Ri-30-Oyl] Cysteine 
The procedure of Example XII is repeated but using the methyl ester of S- 
benzyicysteine in place of serine methyl ester. The N-[31^-(5-carbomethoxypropionyl- 
oxy)-l^-olean-12-en-30-oy$] S -benzylcysteine, methyl ester thus produced is hydro- 
40 lyzed by the procedure of Example XIII to the corresponding acid derivative. 40 
Debenzylation is acomplished by treatment with hydrogen in the presence of 
Pd/C according to Example XIV to give the title product 

Repetition of this procedure using 3^y-carbomethoxy butyr yloxy)-l 8j,#-olean- 1 2- 
en-30-oyl chloride as acylating agent provides the hemiglutarate of the title compound. 

45 EXAMPLE XVII. 45 

N-[3i6^-C^boxypcopion^ Arginine 
This product is prepared from nitro arginine methyl ester hydrochloride and the 
methyl ester of die hemisuccinate of 11-deoxoglycyrrhetinic acid chloride by the pro- 
cedure of Example XH The ri-[3 l 5^<art)omemoxypropionyloxy)-18jJ 
50 30-oyl] nimjarginine, methyl ester thus produced is converted to the corresponding 50 
arginine methyl ester by reaction with hydrogen and Pd/C as described in Example 
XIV. 

Hydrolysis of the dimethyl ester with lithium iodide according to the procedure of 
Example XIII affords the title product 
55 In like manner, the hemiglutarate of the tide product is prepared using the methyl 55 

ester of the hemiglutarate of 11-deoxoglycyrrhetinic acid chloride. 
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EXAMPLE XVm. 

Following the procedure of Examples VIII and XI— XVI, the compounds listed 
below are prepared from appropriate readmits. 



¥ JIM 




2 
2 
3 
2 
3 
2 
3 
2 
2 
3 
2 
3 
2 
2 
2 
2 
2 
3 
2 
2 
3 
2 
2 
2 
3 
2 
3 
2 
2 
3 
2 
3 



CH(OH)CH 3 

4-HOQH4-CH,, 

4-HOC 8 H 4 -CH 2 

CH 8 OH 

CHgOH 

3,4-(HOU: 6 H 8 -CH 2 

3,4-(HO) a C 6 H 8 -{2H 2 

S^Br^HOCBHs-CHis 

COOH 

COOH 

CH 2 COOH 

CH 2 COOH 

CHgCOOH 

CHaCH^OH 

COOC 2 H 5 

COO-n-C 4 H(, 

CHgCXX)C 2 H 5 

CHgOOOCgHs 

CH 2 CH 2 COOCH 3 

CH 8 COOCH, 

CHgOOOCHj 

COOH 

COOH 

CH a -4-(or5>Im 

CH 8 -4-<or5>Im 

CHgCHgNHg 

CHgCHgNHjj 

(CH^NH, 

(OT&NH, 

CH a CONH 8 

CH 2 CONH E 



OH 
OH 
OH 

N(C 2 H 5 } t 

OH 

OH 

OH 

OH 

OH 

OH 

OH 

NH 2 

OH 

OH 

OH 

OH 

OH 

OH 

NH 2 

NH a 

N(CH,) a 

N-Cn-CA), 

OH 

OH 

OH 

OH 

OH 

NCCH^ 

OH 
OH 
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n R 4 R 5 



2 CH 2 CONH 2 NH 2 

2 CH 2 CH 2 CONH 2 OH 

2 (CHaJaCONHa OH 

2 (CH^CONH, NH 2 

2 (CH 2 ) 8 NHCONH 2 OH 

2 (CH^NHCONHa NCi-C^a 

3 (CHa) 5 NHCONH 3 NCL-C^a 

2 GHa(3-indolyl) OH 

3 CH^S-indolyl) OH 

2 CH2(3-mdoIyl) N(C 2 H 5 ) 2 

2 H OH 

3 H OH 
2 H NH fi 

2 H Nrn-CsH^ 

3 H N(n-C S H V ) 2 
2 €H 3 OH 

2 CH 3 N(CH 9 ) 3 

3 CH 3 N(CH3) 2 

2 CH 3 NCn-CsH^ 

2 CaH 6 OH 

2 n-CaHy NH 2 

3 n-C 3 H 7 NH 2 
2 CH 2 CH(CH3) 2 NH 2 

2 n-CA NH 2 

3 n-C 4 H NH E 

2 CeHs-CHa OH 

3 CeHjrCHa OH 
2 C 6 H 6 -GH 2 NH 2 

2 CHaCHaSCHs OH 

3 CH 2 CH 2 SGH a OH 

2 CHaCH 2 SCH s N(CHa) 8 

2 CH 2 -Mor5)-Im NH 2 

2 (GH^gNHCX— NH)NH 2 OH 

3 (CH 2 ) 8 NHq-NH)NH 2 OH 
2 (CH^.NHCC^NH^NH, NH 2 



EXAMPLE XIX. 
Acid Addition Salt Formation 
The appropriate H-deoxo^ycyirbetinamidfi of formulae I or II which contains 
5 a basic group is dissolved in a suitable solvent, e.g* chloroform, methylene chloride, 5 
ethanol, and tan excess of the appropriate add added to the solution. The product, if 
insoluble in tlhe solvent, is recovered by filtration. The product, if soluble 
in the scftvent, is recovered by addition of a non-solvent for the salt, eg., 
ether, or by evaporation of the solvent under reduced pressure. 
10 In this manner, tlhe hydrochloride, hydrobronude, tartrate, citrate, acetate, pro- 10 

pionate, butyrate, gluconate, benzoate, succinate, malate, maieate, fumarate, nitrate, 
sulfate, and oxalate salts of the products of Examples II— XVIII which contain a 
basic group are prepared. 

EXAMPLE XX. 

15 Metal Safe Formation 15 

A mixture (solution or suspension) of the aprmjpriiate ill -deoxo^cyrrfietinamide 
compound of formulae I or H in water is treated with one equivalent of the appropriate 
metal hydroxide for each carboxy group present The mixture is stirred at room 
temperature untS reaction is complete and the salt recovered by removal of the water, 

20 e.g., by fjeezedrying. 20 
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la this manner, the sodium and potassium salts of those compounds of Examples 
VIII, and XI — XVIII having at least one carboxy group are prepared. 

The following Preparations ilihistrtate the preparation of inttermediates. 

PREPARATION A. 

5 3j)3-Ac7loxy-«18^-<)lean^l2^En-'30-Oic Acids 5 

(via Acid Anhydride) 
The procedure of Example I— B is repeated but using tlhe appropriate acid 
anhydride in place of acetic anhydride to give the following 3|ff-acyi derivatives of 11- 
deoxoglycyrrhetiriic acid : 

10 propdonyl 10 

bntyryl 
isobutyryl 
vaileryl 
oaproyl 

15 PREPARATION B. 15 

3|S-Ac3^xy-1^4D!Iean--12-En-3a-Qic Acids 
(via Acid Chloride) 

A mixture of ltl-deoxo^ycyirherinic add (0.1 tmM\ the appropriate acyl chloride 
(10 mM) and pyridine (10 mM) is heated on a water bath for 1.5 hours and then poured 
into water. The aqueous mixture is extracted with ether and the ether solution washed 20 
successively with dilute aqueous sodium hydroxide and hydrochloric add and then 
dried (Na 2 S0 4 ). Evaporation of the solvent affords the product which is recrystalMzed 
from a suitable solvent such as methanol-chlorof orm. 
The following 3j3-acyfl derivatives are thus prepared : 
acetyl 
propionyl 
caproyi 

PREPARATION C 
3^-Acyloxy-18|54>lean-12-En-30 Oyi Chlorides 
The 3jP-acyi derivatives of Preparations A and B derived from monocarboxylic 
aads are converted to their add cMorides by the procedure of Example I— C. 

PREPARATION D. 
3^-( r ^arbomethoxybutyryloxyH 8>£-0{lean-12^En-30-Oyl iChloride 
To a solution of ll^eoxo^ycyTrtetinic add (4.86 g.) in pyridine (20 ml) is added 
y^bom^oxybutyryl chlonde (3 ml.) hi pyridine (50 ml.). The reaction mixture 
is alio wed to stand for four days and is then poured into water (100 ml). The (aqueous 
mixture is extracted with ether (3 X 250 mL) and the combined elhereaa extracts dried 
ovtfBragnCTum sulfate. Evaporation of the ether gives the crude product which is 
recryswized to constant melting point from methanol-water. 

40 WHAT WE CLAIM IS:— m 

1. -Ll-Deoxogjycynhetinrc add derivatives having the foimulae: 



20 



25 



30 



35 



25 



30 



35 




and 
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^ W C— N-CH 




...II 

wherein 

Rj is hydrogen, alkanoyl having from two to six carbon atoms, or w-carboxy- 
alkanoyl having a total of from four to five carbon atoms; 
5 R 2 is hydrogen, alky! having from one to four carbon atoms, or hydroxyalkyL 5 

having from two to four carbon atoms; 

Ra' is alkyl having from one to four carbon atoms, hydroxyalkyfl having from 
two to four carbon atoms, <o^ydroxyaIkylamino)alkyl or <o-fbis(hydmxyalkyl)amino]- 
alkyl both having from two to four carbon atoms in each alkyl moiety; or 
10 R 2 and Ra' when taken together with the nitrogen atom to which they are attached 10 

are piperazino, N-ailkyllpiperazino having from one to four carbon atoms in the alkyl 
moiety, N^<o-hydroxyalkyl)piperazino having from two to four carbon atoms in the 
alkyl moiety, N^carbalkoxy)pipeiazino having from one to four carbon atoms in the 
alkoxy moiety, pyrrolidine*, paperidino or 2,^-^Itoethylpiperidino; 
15 with the proviso that when R 2 is alkyl or hydroxyalkyl, R/ is other than w- 15 

(hydmxyaIky4am£tto)aicyl or <o-[bis(hydroxyalkyl)amino] -alkyl; 
R* is hydrogen, 

aUkyl having from one to four carbon atoms, 
hydroxymeQiyi, 

20 l^ydroxyethyi, 20 



25 



2-methyhhioethyl, 
4-{or 5)-irmda2xflylmethjd, 
benzyl, 

4-hydrt>xybenzyl, 25 
3,4^yuWybenzyfl» 
3^-dibromo4»hydWyben2yl, 
carboxy, 

carbalkoxy having from one to four carbon atoms in the alkoxy imoiety, 
•* u w-carboxyalkyl having from one to two carbon atoms in the alkyl moiety, 30 

<Hcarbalkoxy)alkyl (having from one to four carbon atoms in the alkoxy group 
and one to two carbon atoms in the alkyl group, 

w -aminctefjkyl having from two to four carbon atoms in the alkyt moi ety, 

u-carbamoylailkyl having from one to three carbon atoms in the alkyl tmoiety: 
35 3-guanidinopiopyil, 

3-urddoprop5i, or 

3-indolylmethyl; 

. R5 is hydroxy, alkoxy having from one to four carbon atoms, amino or dialkyi- 
amino having from one to four darbon atoms in each aflkyl moiety; 
40 ph^aceutTcaMy-acceptable metal salts of those compounds having at feast 

one carboxy group; and 

basic^up ^^ Ut ^ yJaCC ^ table ^ additi(m ^ of compounds having a 
,~ \ An 11-deoxo^ycyrrhetinic acid derivative according to claim 1, Formula I 

xt r u ^ con ^ > F x ^ according to daim 2, wherein R x is hydrogen and — NR 2 R/ is 
N^w*hytoxya!%l)pi|>era2mo. 



35 



40 



45 



15 



25 
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4. A compound according to claim 2, wherein each of R x and Rg is hydrogen 
and R/ is hydroxyalkyL 

5. A compound according to claim 2, wherein R t is alkanoyi, Ra is hydrogen 
and R/ is «^[big(hydrosyalkyl)arnino] alkyL 

5 6. A compound according to dtaim 2, wherein R x is alkanoy^ and — NR 2 R/ 5 

is N^-lrydroxyalky^piperazEuio. 

7. A compound according to claim 2 > wherein R x is w-carboxyalkanoyl and 
— NR 2 R/ is 4^<o-hydmxyalkyi)piperazin(>. 

8. A compound according to claim 2, wherein R x is alkanoyl, R2 is hydrogen 

10 and R3' is <o^yd^xyaIkyIammo)alkyfL 10 

9. A compound according to claim 2, wherein R 2 is w^aiiboxyalkanoy^ and each 
of R 2 and R/ is alkyl 

10. H3l#-Hydroxy-18jM^ a 
compound according tx> claim 3, wherein — NR^R,' is 4^24iydrox^yMperazino. 

11. N^2~Hyd^xyemyi^ a compound 15 
according to daim 4, wherein R/ is 2-hydroxyethyL 

amide, a compound according to daim 5, wherein R 2 is acetyl and R/ is 3-rbis-^2- 
hydroxyediyl)airimo]!propyL v 
0 . 13 ; 1 - (3^ - Acetoxy - 18^ - olean - 12 - en - 30 - oyl) - 4 -(2 -hydroxy ethyl)- 120 

pipsrazine, a compound according to claim 6, wherein R x is acetyl and — NR 2 R' is 
4^-hydmxyethyl>piperazino. 

/<>i^ 4 ' 1 ll ^ 5 ~ ^ " Carboxypropionyloxy) - 18,/? - olean -,12 - en - 30 - oyi] -4- 
(2-hydmxyethy{i)piperazine, a compound according to claim 7, wherein R, is carboxv- 
propionyl and — MR^R/ is 4^24iydroxyethy«^pipera2ino. 25 
*a - f 2 " ( 2 " Hydroxyedi54amino)ethyl] - 3fi - acetoxy - & &P - olean - 12 - en- 

JO-amide, a compound according to claim S, wherein R x is acetyl and R/ is 2^2-hvdr- 
oxyethylamino)ethyL ^ 

*n xr 16 ' ^ ^^^y^^nhctmic acid derivative according to dlaira 1, Formula 

w 11. 3Q 

R* ^,2^ 

<18. A compound aaxmiing to claim 1<S, wherein R t is <o-carboxyatoaoyL R* is 
w-carboxyailkyl and R^ is hydroxy. y*^uvyi> x\* is 

40 17, X^g^l 1 ^ 6311 - 30 - 0 ^^ a to dain 

23. - (3jff - Acetoxy -18^3 - olean - 12 - en - 30 - oyl)Mstidine medivl ester 
compound according to claim 18, wherein R, is ^-carbo^^^^g^ 

45 , _i 3 " ^"^,7 Acettojr- '18,8 -olean- 12 - m - 30 - oya^dine methvl ester 

45 a compound jcco^g to ckim 19, wherein Rl ^1 and C is me^T^ ' 45 

accor^^^^" 1 ^^- 12 ^- 3 ^^ 6 ^ compound 45 

according to cfeim 20, wherein Rl is acetyl and R 5 is methoxy. 

j™ e T^- for ^ 0 ° nCroa 01 ukas ^ animals other man humans which 
50 ^f^tenng to the antaafc a composition contauWaXSotnTSa 
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